Synthetic glycolipids and the lectin-mediated aggregation of liposomes.
Synthetic mannose-containing glycolipids utilizing the cholesterol nucleus as a lipid anchor, and either the 6-aminohexyl- or the 6-(6-aminohexanamido)hexyl-1-thio-alpha-D-mannopyranosides as the carbohydrate ligands, have been synthesized and incorporated into small unilamellar liposomes. Incorporation of these cholesterol-mannoside derivatives at concentrations up to 14 mol% apparently does not affect the physical characteristics of the liposomes. Addition of concanavalin A to a suspension of liposomes containing the long chain cholesterol-mannose derivative causes an increase in light-scattering at 360 nm. As the increase in absorbance is completely reversed by the addition of alpha-methylmannoside, aggregation rather than fusion of the liposomes appears to be occurring. Liposomes containing 14 mol % of the short chain (6-aminohexyl-) derivative are aggregated by concanavalin A indicating that the lectin can approach to within 10 A of the lipid bilayer. Preliminary results suggest that the aggregation of vesicles containing either the long or short chain derivatives is highly dependent on the density of the sugar in the membrane.